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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable even a general 
user who does not has the knowledge of the constitution 
and colors of an image to perform processes for 
converting a color image and a multi-valued black-and- i 
white image into a more attractive black-and-white ! 
image with expressing power and giving effects of pen 
drawing. 

SOLUTION: A two-dimensional color image stored in a 
source image area 3a1 of a RAM 3 is converted into a 
black-and-white multi-valued image, which is stored in 
an image area 3a2 for processing; and the histogram of 
the stored black-and-white multi-valued image is 
generated, the peak of lightness of the stored black- 
and-white multivalued image is detected, and on the . 
basis of the generated histogram and the detected peak ' 
of lightness, the lightness of the black-andwhite multi- 
valued image is converted by using a lightness averaging 
conversion table 3c and a lightness conversion table 3d. 
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[»*35l 0] H«Ettt#»IcE1(jiS*Lfcej||#«[iii 

s9Ejij«E»^ai-Eift s tem^mmmco m &^<d 
tdS-^r, wrEa»#«»«fc^w5s*aE8i-r5Ws 

S ^&xa t & Mrffi L r. t i -t- 6 Utefcyi* 
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E^^-*»xa-e*»s^fca*«tii«*rE*-rs 

[»M12] WEWSS*8lxa*is HtrEan^tt 
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20 ft6^ fc*«M»fc-*-5SI#:*i o*fctt»**i 2E 
[«*9i4] WEW5S3E8lxafi % iEfil^tl 
«bSEtfcxar-aESl*n/£:iiH6iDiB*ts KiUig^ififif 

fcfi»**i 3 E«^is««!f3a*4fe 0 
[«*ai5] WEws$a^*xafi, we^7^< 

30 ^ — ^E«xaT«B3Ftt5^7^^^ — ^*r, 

awxai^r-rsr^srwmt-f -5***1 4E^^iu 

19*916] *MEW5<*«*xaf*, jWrE^^W^ 
*rE«i-5^5^Sr*iJSi-5iBltt*iJSxaS:*-*-S^^ 

40 [»*jsi7] sffEE«*jsxai-*3v^r, mm^is 

f?5r t*1*1»fc-r5ai**l 6 E«t<aW««y!;frifc 0 

[!f*Si8] fl(rEia«W^xai-*5^T % HfrE^u 
- ftftis r-af* $ n /c mm. <d & m m <o m 5 s 1 - m 
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[0 0 0 1 ] 

[0 0 0 2] 
[0 0 0 3] 

*t^— *9N=-— ^^-a-^^cS^iS^c^^P 
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[0 0 0 5] 

[*JH«:W*i-6fc«)W^a] ±EB 
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[0 0 0 6 ] 4fc#*L<*i, 
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fttHrt££El«-t6 0 

[0007] *^#^u<fi, mEws*««*gktt, 

[0 0 0 8] *fcff*u<«i, WEW6S«Jft^ati, 

»a»#a*r 

[0 0 0 9] *fc»*L<*i, WEW 5 
io a<h. WE—ttflsKiM^ai-J: 0«**ixfciif«a?|ii3li 

[ooio] L<tt. *tfEW5*SE»^a*i, 

7 - >-gag^a(^ j: 9 fag ^ 6 ^ ^ 

5 77 - >IRfS$rtt6 0 

[0011] * L < (i, fltrE9! -6 $ ^*^a«. 

mTE^ 7 - ^SE^^a J: 5 7 y >y< * - >-<£>g2 

^^#K**rfi«-*-5^5****iJ^-*-5B«2pJ^a4: 

[0012] ^^»^L<fi, *trEia«w^a#i, atr 

E^ i^-K**a^ «t «9 Kft S *Lfci!tf£cD& @ Hj*cop^ 

[0013] *fc»*u<ii, WEBlWt^aii, (tr 
E^ u~^»^a^ J; «9 K« S ^fciB«fc<o#M*^ W 5 

30 tscom^m^^x. we^7w^^— >iaii^a^j:s 

[0 0 14] ±EBW^riS^i- 5fc«>l^ s 

icttsiffi^&a^jfett, ®«Eit^a^E«$tL3teii 

WElJ«E«^a(-E1«Stb^eil*ffiiij«oM 
$ $ w if - ^ 1 5 f - ^ ft Big , StriSt^h 

^7AMliTMSixfct^ h^7A^ «TEtr— 

40 S:K*tfc. 

[0 0 15] IfcKKd 2^7-lMfiI 

»*a«. i»E^^-**xa-e*»sixfce*#*H 

[0 0 16] ^fe»^L<fi, mTE0^5^^»lxafi. 

[0017] *fc#*L<tt, StTE9!5*2E8lxft(i, 
TOE a S^ffiUft <7? M 5 S »3i * ft 5 K** f? 5 » 

50 ^aig^ff6 Q 
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[0018] sfc#*L<tt, sffEwssaeatxa^ 

IIWEX*<fc*»XS^aE8lS*tfcli*«>iB*i:. 

[0019] * fcff £ L < ltfrfEW 5 S ^J&xafi. 
surfs 77iss<f — i/&m xa t:«« ^6^7 * - 
^-^ fb^l^y 7 - y ^ ^ l^t ^ / 

[0020] *fe»^u<fi. WEW-5$**xatt. 

wit^yy i"<? — >iaiaxs^*5 ft s ^7 — 
[0021] ifc»*u<fi. iitEei««iai:*3^ 

WJE^^— SC*xa^«SISttfcjif<ft^ttiiii3|5<?D 
[0 0 2 2] L< fi, WEiB«*l3exa^*5l^ 

ts iwia^i^--aE*xaT-«8isnfciif«^*iB*<ow 

[0 0 2 3] ±SBBW*:aiJ*i-'5fc«)iw, *3S9J 

^F^7A^Mt6^^7^Mli^ iffifEi® 

ttiBttt^ft^eit s ixfc a m&i&m&<DW <s £ <o t-- ^ 

*:«Hi-*-6tf-^*axat x iEt^h^7AMl 

gfM^fct^^7A^ MiEfc'-^ssfflxg-c 

■«^«6***»r5W6S*«xai:*r*rf-5 0 
[0 0 2 4] 

1 ^^t6 0 

[0025] iiit ^mm^mmmm 1 1:«$7-^ 
[0026] ^mmnm 1 k«*7— ^sssatt* c 

PU (*£#i3g3£H) 1. ROM (y-K^-^y^^e 
y) 2, ram (7y^r^t^^^y) 3. *—t$ 
^?*5, ^^6, #«tuwttfEttB£«7i;: 

(±, «t6y^7A7°n ^7 A-^dJ^nX^ap^n ^ 
[ 0 0 2 7 ] CPUlft ft|;itf-v>f ? p ;/ui? ylfJB 
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!BT-*>9, *iS««-ffl5^»f^S:»J«l"*-So ROM2lt 
^7A7 P D^7A2a, & d J: £ K4fc&DX 

Lfc^e/cto^itftT^y <7-->3 y/p^A2 b 

[0 0 2 8] RAM3ft ^PX-T^tcM & STGpHfc** 
tlUj^hM^c 3 a 1 x #PX~t~<5 fiT^TnllJ^^r 

£fcto<a*Dx/8iHfciK*S3 a 2 S zmjit&m 

10 WSi45t^h^7A7-^3b, ^<5£<^¥#? 

[0 0 2 9] 7t«fe1g*£3 a 1(1, *DX*fTfc5 7Gfc:fc 
SiU«(30«%-e*>5o ^aSE*36«7^6Bii*S:R^i& 
^ ~ KW$)£tLZ> 0 firfe^<0*DX*D.ai*Ar4: 

zfttej^t^n. ^(o^m^ju^. ^n.\<misxm 

20 X£fr/£t\ *DXje*<Diij|fefiA0Xffi|ij«««c3 a 

u^o/tA/*DX*fT*o^iii«(^LT?¥t^lRlD, 
6^fiSU^PX^ff^9f±m^— Ktf>#-&tai. 7^® 
««*3a 1 <^7Liii«r**i^< . ADX^SI^i-T'^fT^ 
fc»^c*DXffliiJ««*3 a 2^DXffl@J^{C^tLTADX 
SrfT*5. *tO^>iB«*K«U-C*5< ! ^3!*s 

7cBtt««3 a 1 tMJimmikm%t3 a 2^5^ 

[0 0 3 0] W«36S^#:W^W-5V^ (6oi3c^) »^ 

ifi?ic:i*i> (jftofafi^) fir6^oftJx«i3a 

^fiPfl/^IC^^oX^DX^tb-C L^ofc U 

40 [0 0 3 1 ] t^h^7Ar-7>3b^(j;, >5 S & 
liiJ^llj^^^tL^tb^^^®|c:i^^6 7!)^^ai 
:«t7 h ^7A7-7> 3 bi:J:5t^ h^Awi 

H* W5t L , Bft^ftoeU-SS* 5 to ^ f^X 

50 fe6 0 
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[0 0 3 2] *mifcMm 1 T^ls toT.&CDm&(D&\&:X. 

[0 0 3 3] t^ft^#llt**7-^ fcf I Ifc 9 , 
• ^-^^1*3 f T*&><5o 

[0 0 3 4] K 4 (1. • - ffi 

■^flkDT 5 — *£>A2k R(JfCPUlli^t§#affi^Sr 

^Stt-C^5#aW««r*^-r6^t^J: «9 . CPUl 
SV\ »^*6li, LCD^ia t)»/S£*U CPUl 

Sfrfc**^—*^ ^7-fy8HlTRAM3± 

[0035] w±<o»j*<z>tt% *nmmm 1 <dv\^ 
^ - y/M*/*** <t twayssw ^ «y * #ig u x n -5 0 

1 1 l^^-T^ci-^-Y- hfi, m*S*tfcW5£¥*Wfc 

[0036] B2it *mmmm 1 T-KP^-rssj«<3o« 

[0037] rtDgi 2 (c^o^r, mmcoimmn, 
^-r r r j N asr^-f ^gj x wsr^-f r b j ^ti^ti 

1 »<-f h (=8 fcV h) (7), f+3^M h^?)»dtStl, 
RtG£ B<D±*y hX\ J> =7 — !M£C0 1 i®fli - 
r.X\ R. G s Bli^ft^ftO — 2 5 5<Dfil:£ftor £ 
*S-e# x 2 5 51*^^ W<£>J®fel;ijfi< , 0 

ldi£lM5^S(-ifi»/^fel-^5a £fc> R = G = B=0<D 
m&lzmiCte'Q , R=G = B= 2 5 5^(;|ifiC^ 
6 0 

[0 0 3 8] fix, c^J: 5fc»/a&#oi©*ii x 2 

5 6 <D3mXtbZ> 1 6 7 0 75fe«:S^-e#5 o 

[0039] ^6x\ *»inii HHI^^T 
* v - <n A * mm. frh fi ^HH£ & 
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ffl) +0. 6* (GtDffi) +0. 1* (B<7)tt) j cost 

*J ^IM^R, G. Boffins- £fc J: "9, 
-l£SE*£ixfcW««r»*r 6 0 {§j2 6 0iiH£ 

^U— ffl^O^tlJ^^II, 2 5 5<^iij*fia-e*>f9 s o 
KiffVM3:ifl&ol3:l^fifc: % 2 5 5 l-jfiVMS iffiotft >fi 

io i»j % Soffit r^^^j ti/^Mtffl^t^ 

!^Htt*:0~2 3^2 4»»-CtftW-f-5*^fca>-5. 
[0 0 4 0] &lc:, HI 3, g]4i^ Pilfer tt^** -5 t 

dfrSGDfi. eg 3 o j: 5 i-litrifi^0f(riij^^#^#^ 

[0 0 4 1 ] ^fc, i5H l#f)tetXh^7^^ 

20 <b N ij|feoM5^*¥^kt"S^i6<DWs*¥^k7 : -— 
[0042] m^, ms\^. $h\^mz>£<D* v^v & 

::XU ^>-7»a6fMfToX^6 0 r^El 
l#<^*S^ it {>LX*t)^^V^r5(l «9 ^ 

30 [0 0 4 3] HI 7(1. ^SJ^Sr-^it^ 

mz^-rmxtb*) . rem «g*<b^s®«^M-5^ 

[0 0 4 4] J^T. 08—1 1 (TD^a-^-v- h «fr, 5fe 
/cl/cU mmryj fr—isa W,e^4:jBttU. 

40 [0 0 4 5] £i\ mi&Ty>V tr — isa ls&SM£tl£ 
t, ROM2^M|77 P y>r-y 3 y/n^7A2b 
^»**lfijglffil ^J: 5 KW<fe**DX-^5fc«>(OK4feaoi 
^l7 e P^7A2biri^^5 0 fc3t*U Bl«*D 
I^S7 P D^7A2bllt if7/y^"^ 3 y^f) 

[0 0 4 6] u^co^ax^^^^^ 5«-Sif SK^J^ 

RAM3±tcflt«Stt-5o li««:^ttlE*36iS7/j: 
^ t/ ffl -T «) ^ t * 5 5c iUf*^ - «3a 

50 i-*k K^*nx&a^Kt/«c5*DXffliii^— 
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*3a2ll et^HftLttftV^, *tl*:tl&& 

[0 0 4 7] tXh^7A7-^3bll mZ>£<D& 
-2 5 5W2 5 6gpSf*>5t^ 2 5 6(Olit^ 

Kfi. ^tL^^^5^i^^i^< ocoiJ^^fc^^^ili 10 

-5 ^ife^— dtjtxh ^7Af-^3 btlRl 
«^ WSS^attK^t^KiRMcSri&Sti-So C;h, 

[0 0 4 8] CtL^tSi*^ *>e>^Da6»«L-c*5< 

^/u»Jlt<ofc«)Wfl-»S:ii:i"Jcj(Ftffc«>, a*ftx-*> 
fc«F^*«L-Ctftl\ 30 

[0049] lir/y^-i/ayttoi/c^iM 

yy^^ayt^fS^ |2j8<D:7P— ^-^ — ho 

IT, r^^^DX^S^fT^^^^CD^DXfflilj^^f^ 

t/aiLfcBlft«riDXffliil|ft««3 a 2^«)1t^i-6* 40 
<*f l-J: "9 . i-T'tcADXi-^Tc^^^-r — ^^DXffijljfife 
«Sc3 a 2fcfft«£*LT^S»&Ji. ^W^ry^T 

4fc<f<t i bft^o «x.tf*DXiB*wiii««5cto 

«u c c -can xffl u« * ftfig-r 6 k & e> a* 

[0 0 5 0] *DXJBiilffc««c3 a 2 K C tLA^fe *DX#yi 
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[0 0 5 1 ] xf^S 2 4T-CJDX*n.3S^lp«dSj|5 
^r->7°S4T\ ADX-r^Tcir^^^-^^r^U" 
l-X*L (Xr^7°S 4-1) % K^hf^J^&YEfSL'* 
6&31*:fT*5 (^r>^S4-2) 0 fc/cU At> t 

[0 0 5 2 ] :^7^7'S4^I^ HI 9 (D 7 P — 

S4tu %oj:mmi&m%z3 a 2<Dmmco-r-<x(r)mm 

^ot^T^3g^rfT/cf 5o *1\ 7777°S4-0 1, x 
77/S4-02, ^777'S4-03, Xr>y7"S4 
-04. ^7^yS4-05 s ^J:t>^-x 5/ 4 - 0 

-T5o ^7j/7*S4-ll, X77/S4-21 

[0053] ^7^7°S4-1 1 T'fi, &b uri^-aw 
*&^t— (fcfc'Ultrifcoj: 51-, Ajjkte 

«ist^ci:^-c#6) o ^u- coffin, ^mmmmi 

X-n, — Wmm= 0. 3* (R^ffi) +0. 6* 

(G^ffi) +0. 1* (B^tt) j £>5t-C#«>5o CO 
^U— WSHtttOj^fc 2 5 5*-C0t^4x^<0|tS:«fo 
CfcfcfcS. 0^H. 2 5 5^ST**)^ OKLifitMaif 
WP<, 2 5 5fcliftlMS£r9J3l\ -^rOtt^R. G, B 

H*^»Lrc^^u-»*l«*«-|pU. R. G, B <T> 

[0 0 5 4] t"^TO®*Jc:o^T^U — ^iftSrffjfco 

SS#ra^:«3Hgi-5fc:«)^. ^7^84-21^^ 
lcMf60^Du»7 D rtt'tx h^^Ar-^S 

6 $ £®CJ£|5g (**lfiJBIS 1 0-255^25 

L. ^xy^S 2"Cl"'<TO*3|IS:0(ctr]JH{kLfcfc^ 
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9, fc ^ h ^7 Ar-^/v 3 b 6o 
[0 0 5 5] ftfw, 5feaiftP^U^:El3*5J:t^l2l4^t * 

mi omm, msmmt^?*?^ mmmmzs o t 
&ftommm*o^ 2 2<Dwz>z*$f^mmm*i. 2 

3<^WSS&#oW*fttti % *fcWH5»*s*t> 

[0 0 5 6 ] ^ry^S4(Dji&l^»^5i % JaX/Bi® 
»«*3a2li|i, 7ClittW&3 a 1 (D^Mt^ ' 

let*. ^<^i®«^B^SS^t:^ h^7^d5ai*±^So 
ftJXffl|ij«««3 a 2cDHH£f2 s ^T^^S 4<D|fc9JT- 

^^fc6o **16JB1B l Wis ^u— Id^lftStLfciii 

[0 0 5 7] ^T'^SStU ^fi/7 P S4t*46fc 

£r>fc£>£ 0 ^Er^jfeft,^ @ 1 0 <D v p — ^-v " h "C^ 
[0 0 5 8] ^fy^S5-lT*ll ^S^t'L^t 

^»#II|il/2^ '>LI*< L Tc^^fi 1/2 J: 

^*#<. '>l,WZ>< Lfci^fr&l;ilii/2J:*»fc/h 
WIS^^J; 9 ^Bt^^i-^iii^^ 1X2 J; «9 

h^^<nwmK a?^i/2j:tit/hs<"r5t. ^ 
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[0 0 5 9] 5- 2X(i, HJf^^f+^te 

10 ^"C#£ (^77^35-5, Xfs//S5-6 V ^ 
y^fS 5 - 7) o 

[0 0 6 0] ^3^t^h^7A^rtrMf5 0 

a#£[^CSS(w1-<5£{£;£U 5- 1 "0» 

&*l/2it5h 8 0/2 = 4 Olljlff S<OiIj§fi7^ 

^•7">>^S 5-3 XX kWZ> £ #4 ^f&Olzfi] 

ft-omm^m&z *> >*izmx.z> 0 isi 3 <om^n 1 -e#> 

li4tfceOT4W«>y^HM5^, 

[0 0 6 1 ] rc7)j;9^LtXr77 D S5-4, ^^^/ 
30 ^S5-5, x^'y^S 5-6^^«9^-r^r. P^6^?K 
^ ls*&5 <Dm^% V is* 4 0 ®^^r^i:6 C 

7t.<DWijk<Dwz>£ 5^ N mz>£w-&)4k^mfe(Dmz 

[0 0 6 2] WSS^T^blEft^ — ^3 ctt. 
TV^ e -f-frfc^ ±cOMr% Tct^^U— 

o^?>5*T^, «»s^i*©n-5So^e)i i*-c 

40 Iw^tft-f S^T-fc-Sd^, 7U<O^U— ®flfe(O0^ib 5l£ 
(c-ttt-Pix 11/5 S:»Jtfe|t*S3ESl«^ll: 

X£>5 0 t/cfMWHT, txh/7AT*IiS 
dso«^T-*>SM*So5 *>0>»/JvB[ (H3T-(iWSS 
0) «M(OM5^f/MlT'fc5 0l:, ®**^0 
«^T-*>6MSS<75 5%**ffi (H3-ef±2 0) SrSCfft 

50 o x ^s^co^j^^or^m^^p^6^coe--^Mch 
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[0 0 6 3] £et-s ^wim />Lt^Bf^ 

£ 0 ^f>-^^lft^fi. y = xa, 0 x ^ 1 
ft<D£.?fj:®m$:, a > 1 ^i^tegI6 o^77(O^T 

*W"C*>«5o 20 
[0 0 6 4] ^^^t^itlHte, ApiffliUfelg 

«6o ^-r^^S 8(75^5 $^»AQfSSr. Ell KD7D- 

&rfT^ 5 fcit>. 7777°S8-0K 7777^38-0 30 
2. ^7s/7*S8-03, ^7s/7 1 S8~04, 
^S8-05, 7x i/^S 8 - 0 7 -C*LT^<5fr • «f 

[0 0 6 5] 7777^5 8-11, S8-12lt ^6 

K ^^y^S 8 - 1 2fi*:;iVP*U 77^7^56, 7 

o^T, lf777^S8-l l(7)^6^«f»7 40 

T^M^^o^T. ^7y7'S8-12^$^»7 
-^/V3dlcJ;o-Cfl5S^ftLTt)Sv^ 

-1 1 $ 1 1^ Du-/rt"C^7 '7 

8 - 1 2c7j^££'£&^I^f^oT^5o 
[0 0 6 6] m 2 6 CDlHt 5 ®ft 6 {2. «ys*s*«:# 

8-1 2<7)teS*5>ttTfrfcl\ ^MiX^^lCio 
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-i:|*LM4C^lT777 7'S8-l KDWZ 
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